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(54) METHOD FOR PRODUCING 3.4-DIHYDRO-4-SUBSTITUTED-6.7 
METHYLENEDIOXYCOUMARIN 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To provide a method for simply 
producing a 3,4-dihydro-4-substituted-6,7- 
methylenedioxycoumarin useful as a synthetic intermediate 
for a medicine, or the like, from sesamol in a high yield. 
SOLUTION: This method for simply producing the 3,4- 
dihydro-4-substituted-6,7-methylenedioxycoumarin 
represented by formula (1) comprises reacting sesamol with a 
3-alkoxyacrylic acid ester in the presence of an acid in an 
organic solvent 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

Sesamol shown by the formula (1) under existence of an acid. 
[Formula 1] 



(D 




It is characterized by making the 3-alkoxy acrylic ester shown by the general formula (2) react in an 
organic solvent, 
[Formula 2] 

R 1 0 

\== (2) 
CQ 2 R 2 



(R1 and R2 show the alkyl group of the carbon atomic numbers 1-12, a cycloalkyl radical, an aryl 

group and an aralkyl radical (these radicals contain various isomers) among a formula.; 

3 and the 4-dihydro-4-permutation -6 which are shown by the formula (3). the process ot / 

methylene dioxy coumarin. 

[Formula 3] 

-o 




(3) 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer.' So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] _ * +-~« r 7- 

This invention relates to the approach of manufacturing 3. the 4-d.hydro-4-permutat.on -6. and 7 
methylene dioxy coumarin from sesamol and 3-alkoxy acryl.c ester. . _ 

3 4-dihydro-4-permutation -6. 7-methylene dioxy coumann espec.ally 3,4-d.hydro 4 U-4 
methylene dioxy -6'-hydroxyphenyl)-6. and 7-methylene dioxy coumann .s st.rred for example, m 

which is the compound useful as synthetic intermediate field of -jodjtin 
JP42 16626B), such as esculetin and 4-methyl esculetin. with;which hav.ng a cholesterol fall, blood 
vessel reinforcement, and an antioxidation operation is known especially therefore (Chem.Ber., 
120.373 (1987)). 
[0002] 

[Description of the Prior Art] * ♦• r „ n Ai- 

Conventionally as an approach of manufacturing 3, the 4-d.hydro-4-permutat.on -6 and 7 
methylene dioxy coumaHn from sesamol. the approach of carrying out the pyrogenet.c reac .on pf . 
Sesame and the 3 and 3-diethoxy ethyl propionate is indicated under the P»«f^J | ?»f^ ce 
of an excessive amount (J. 27 Org.Chem.. 3083 (1962)). However, th.s rf J^" **^ d 

specified substance is as insufficient as 65%. Moreover, s.nce the superfluous phosphonc acKl >s used, 
there is a problem as industrial manufacturing methods, such as a lot of water be.ng requ.red for 
acquisition of the specified substance, and being processed by that product.v.ty worsens for th.s 
reason, and a lot of acid waste fluid. 
[0003] 

[Problem(s) to be Solved by the Invention] . 

This invention, i.e., the above-mentioned trouble, is solved, and the process of simple 3, the 4 

dihydro-4-permutation -6. and 7-methylene dioxy coumarin is offered by h.gh yield. 

[0004] 

[Means for Solving the Problem] • 4 .„ r .„«„f a n 
The technical problem of this invention is sesamol shown by the formula (1) under ex.stence of an 

acid, 
[0005] 
[Formula 4] 

(D 




It is characterized by making the 3-alkoxy acrylic ester shown by the general formula (2) react in an 

organic solvent, 

[0006] 

. • i_ • /j. u • •• 2006/09/02 
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[Formula 5] 

R 1 0 



(2) 

CQ 2 R 2 



(R1 and R2 show the alkyl group of the carbon atomic numbers 1-12, a cycloalkyl radical, an aryl 

group and an aralkyl radical (these radicals contain various isomers) among a formula.) 

The process of 3 and the 4-dihydro-4-permutation -6 which are shown by the formula (3), and 7 

methylene dioxy coumarin is solved. 

[0007] 

[Formula 6] 

-o 




(3) 



[0008] 

[Embodiment of the Invention] 

As an organic solvent used for this invention, for example Toluene, a xylene, Aromatic hydrocarbon, 
such as ethylbenzene and a cumene; A chlorobenzene. Halogenated-aromatics hydrocarbons, such as 
a bromobenzene and a dichlorobenzene; A methylene chloride. Halogenated aliphatic hydrocarbon, 
such as chloroform, a carbon tetrachloride, a dichloroethane, and dibromoethane; Diethylether, Ether, 
such as diisopropyl ether, dibutyl ether, and a tetrahydrofuran; An acetone. 2-butanone. 3-pentanone, 
2-pentanone, 4-methyl-2-pentanone, Ureas, such as amides;1 , such as ketones; N.N- 
dimethylformamide [, such as cyclopentanone and a cyclohexanone. ] and 1 -methyl-2-pyrrolidone, 
and 3-dimethyl-2-imidazolidone; although carbonates, such as dimethyl carbonate and diethyl 
carbonate, are mentioned It is aromatic hydrocarbon or halogenated aliphatic hydrocarbon preferably, 
and they are toluene and a methylene chloride still more preferably. 
[0009] 

Although especially limitation is not carried out the 1-50ml of the amount of said organic solvent } 
used is 3-25ml still more preferably preferably to sesamol 1g. Moreover, independent or two sorts or 
more may be mixed and used for these solvents. 

[0010] '• 
Although especially the acid used in the reaction of this invention is not limited, two or less organic 
acid is suitably used for a mineral acid and/or electric dissociation exponent, in addition, electric 
dissociation exponent (acid dissociation constant) indicated to this invention — authonHajime Koga. 
the Koga knob child, and Ando ** the 3rd ** of an "organic chemistry glossary", and Asakura 
Publishing (1995) — it is a value based on P1 69-1 75. 

As the above-mentioned mineral acid, although a sulfuric acid, a hydrochloric acid, a nitric acid, or a 
phosphoric acid is mentioned, it is a sulfuric acid preferably. 
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Moreover, electric dissociation exponent is suitably used for trifluoroacetic acid, methansulfonic acid, 
p-toluenesulfonic acid. etc. as two or less organ.c acid. 

The 0.005-10 mols of the amount of the above-mentioned ac.d used are 0.01-2 mols st.ll more 
preferably preferably to one mol of sesamol. 

En" theValkoxy acrylic ester shown by said formula (1) They are that R1 and R2 are the same or the 
radical which does not participate in the reaction which may differ and may have a substituent For 
example methyl group, an ethyl group, a propyl group, butyl, a pentyl radical, a hexyl group The 
XT g oup of the carbon numbers 1-10. such as a heptyl radical, an octyl radical a nonyl rad.cal. and 
a decy group, (these radicals contain various isomers); A cycle propyl group Cycle butyl - 
cyclopentylic group, a cyclohexyl radical, a cycle octyl radical. The cycloalkyl rad.cal of the carbon 
numbersTlO such as a cycloheptyl radical, a cycle octyl radical, a cycle nonyl radical, and a 

d ecyl radicak A phenyl group' The ary. group of the carbon numbers 6-10. sue . as a toTy group 
a xylyl group, and a naphthyl group, (these radicals conta.n various isomers), the aralky rad heal (these 
adlals contain various isomers) of the carbon numbers 7-12. such as benzyl, a ^"Vlethy. rad caL 
and a phenylpropyl radical, is mentioned. In addition, as the aforemenfoned des.rable mode of R1 and 
R2, both R1 and R2 are methyl groups,, 

AKWh especially limitation is not carried out, the amount of the aforementioned 3-alkoxy acrylic 
est used is C L5-10 mols preferably to one mo. of sesamol, arid is 0.5-5 mols st.ll more preferably. 

Evention is performed into the mixed liquor of sesamofanda solvent W the approach of ^ 
3-methoxy acrylic ester and an acid in inert gas ambient atmospheres, such as ntrogen or an argon. 
lm Zee7c of reaction temperature in that case are 10-130 degrees C still more preferably 
preferably. 

Mho^gh the reaction of this invention is usually performed under ordinary pressure, as long as it is 
required, you may carry out under pressurization or reduced pressure. , 

Suet can be easily acquired by filtering the crystal which deposited for example, after reaction 
fetation and separation purification is carried out by genera, approaches, such as a column 
chromatography and recrystallization. 
[0016] 

NeTathough an example is given and this invention is explained concretely, the range of this 
SsTo^ - 7-methylene dioxy coumarin according 

to a ^ degree . type. In addition, high performance chromatography (HPLC) performed analysis. 

[0017] 
[Equation 1] 

= (3, 4-^Ko-4-ii-6,7-^fl'ym->^!)^o 1 ft) 
-r (tti2><^-te1^— oil) x 2 



[0018] 

T^SnVthree-neck flask was made to dissolve sesamol 1.38g (10mmo.) in balance picking and 
toluene 10ml After adding 1.16g OOmmol. I.OEq) of 3-methoxy methyl acrylates, st.rr.ng, 0.098g 
0 mmol 0 1 Eq) of concentrated sulfuric acid was added. The depositing crystal was filtered after 
st^ng at 25 degrees C for 5 hours. Reduced pressure drying of the filtration object was earned out, 
and T634g of white crysta.s was obtained. The isolation yield of 3. 4-dihydro-4-(3 , 4 - methylene 
dioxy -6'-hydroxyphenyl)-6, and 7-methylene dioxy coumarin was 99.6 *>. 
[0019] 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi.ejje 2006/09/02 



The 25ml three-neck flask was made to dissolve sesamol 1.38g (10mmol) in balance picking and 
toluene 10ml. After adding 1.16g (lOmmol, 1.0Eq) of 3-methoxy methyl acrylates. st.rr.ng 01 15g 
(1mmol 0 1Eq) of phosphoric acids was added 85%. As a result of stirring at 90 degrees C for 1 hour, 
sesamol disappeared completely (HPLC analysis). As a result of adding acetonitnle 300ml to reaction 
mixture, making it homogeneity and carrying out a quantum by HPLC, the y.eld of 3. 4-d.hydro-4-(3 , 
4 methylene dioxy -6'-hydroxyphenyl)-6. and 7-methylene dioxy coumann was 95.4%. 
[0020] 

Examples 3-7 , , 

In the example 1, it reacted like the example 1 except electric dissoc.at.on exponent having changed 
the class of acid to be used into two or less organic acid, and having changed the amount, reaction 
temperature, and reaction time of an acid, electric dissociation exponent of the result and an organic 
acid is shown in Table 1. 
[0021] 
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[0022] 

Balance picking and 100ml of methylene chlorides were made to dissolve sesamol 10.00g (72.4mmol) 
in a 300ml three-neck flask. After adding 16.81g (144.8mmol. 2Eq) of 3-methoxy methyl acrylates, 
stirring 1.38g (7.2mmol, 0.1 Eq) of p-toluenesulfonic acid was added. The depositing crystal was 
filtered after stirring at a room temperature for 4 hours. Reduced pressure drying of the filtration 
object was carried out. and 11.48g of white crystals was obtained. The yield of 3, 4-d.hydro-4-(3\ 4 

methylene dioxy -B'-hydroxyphenyO-e. and 7-methylene dioxy coumann was 97%. 
[0023] 

The example 1 of a comparison 

Balance picking and 23.59g (204.6mmol) of 85-% of the weight phosphoric acids were added for 
sesamol 1.382g (lOmmol) to the 25ml three-neck flask. 1.1 Og (5.8mmol, 0.58Eq) of 3 and 3-d.ethoxy 
ethyl propionates was added stirring. 

After stirring for 30 minutes at 25 degrees C, when it stirred at 90 degrees C for 1 hour, sesamol was 

converted completely (HPLC analysis) and changed to brown and viscous reaction m.xture. 

35g of ice was filled with reaction mixture after reaction termination, and the depositing brown crystal 

was ****(ed) As a result of making it dissolve in acetonitrile 300ml, making the acquired crystal into 

homogeneity and carrying out a quantum by HPLC. the yield of 3, 4-dihydro-4-(3', 4 methylene 

dioxy -6'-hydroxyphenyl)-6, and 7-methylene dioxy coumarin was 39%. 

[0024] 

[Effect of the Invention] 
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By this invention, sesamol and 3~alkoxy acrylic ester can be made to be able to react, and 3, the 4- 
dihydro-4-permutation -6, and 7-methylene dioxy coumarin can be manufactured by high yield. 



[Translation done.] 
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